Maud Besançon, Fabien Fenouillet, Rebecca Shankland. Influence of school environment on adolescents' creative potential, motivation and well-being. Learning and Individual Differences, Elsevier, 2015, 43, pp.178 -184 It is increasingly acknowledged that creativity has become essential in daily life. Each 9 individual has the potential to be creative and the level of creativity actualization results from 10 different factors that can be cognitive, conative and environmental. In particular, educational 11 methods may impact creativity directly or indirectly through motivation and well-being. We 12 hypothesized that the type of pedagogy influences levels of creativity, motivation and well-13 being. Furthermore, we hypothesized that creativity was linked to motivation and well-being. 14 This study was conducted on 131 French adolescents attending a Waldorf school (alternative 15 educational method) or a traditional school. Our results highlight differences in well-being 16 and type of motivation when comparing both educational methods. Moreover, our results 17 showed significant correlations between the different types of motivation and creativity 18 scores. 19 20
Introduction 30
The rapid evolution of society obliges individuals to adapt constantly. Flexibility and 31 creativity give the possibility to cope with the numerous changes people may have to face 32 during their lives. Creativity is considered to be a necessary component of the problem-33 solving process (e.g., Mumford, Mobley, Uhlman, Reiter-Palmon & Doares, 1991), and 34 creative ideation develops greater flexibility (e.g., Runco, 1986 ), hence fostering well-being 35 (e.g., Carson, Bittner, Cameron, Brown & Meyer, 1994). Creativity has not only been 36 described as a reaction to changes and as means of coping with it (Shaw & Runco, 1994 ), but 37 it has also been conceptualized as contributing to social and societal advances (Paulus & 38 Nijstad, 2003) . 39
The ability to cope with new situations can thus be acquired through the development of 40 autonomy, self-confidence, motivation and creativity (Carson, et al., 1994 Mellou (1996) suggests that creativity may be nurtured 47 children tended to do better than the others. More recently, Besançon and Lubart (2008) also 125 studied the influence of educational methods on the development of children's creativity. 126 Their results indicated that, in general, children attending alternative education systems 127 (Montessori and Freinet in that study) obtained higher performances than children attending 128 traditional schools. In what concerns the positive influence of alternative educational methods 129 on creative development from year 1 to year 2, the results show that Montessori curriculum 130 was associated with an overall increase in creativity, for all children whatever their initial 131 creative ability levels. However, this was not observed for children in Freinet classes. This 132 difference could be explained by the fact that the teaching staff varied in the schools in which 133 some teachers used Freinet pedagogical practices, whereas other teachers only used classical 134 methods. Thus, some children in year 2 had a teacher who used traditional methods. These 135 variations across the two years of the study support the hypothesis concerning the influence of 136 educational methods on creativity development. 137 138
Motivation 139
Little use is made in alternative schools of marks which would operate as rewards or 140 punishments for students (Shankland et al., 2010) . Hence this type of education should lead to 141 higher levels of intrinsic motivation (Deci, Koestner & Ryan, 1999 , 2001 ). Furthermore, 142 Amabile (1982) showed that the use of rewards has a negative impact on child creativity. 143
Meta-analyses also underlined that any type of reward and external incitation such as school 144 assessments lead to reduced intrinsic motivation even for an activity considered by the 145 students as interesting in the first place (Cameron & Pierce; 1994; Deci et al., 1999 Deci et al., , 2001 ). As 146 opposed to these types of educational methods, alternative schools support student autonomy 147 and social relationships which enhance student engagement in school activities as they act and depression symptoms and higher levels of satisfaction with life -it was assumed here that 222 these students would perform better on creative tasks compared to traditional school students. 223
Present Study 225
In the current study, we examined the relationship between learning environment and 226 students' creative performances, as well as its correlations with motivation and well-being. 227
Based on the literature, we first tested the hypothesis according to which the type of pedagogy 228 influenced the level of creativity, motivation and well-being. Secondly, we tested whether (1) 229 creativity related to motivation, and (2) how creativity related to well-being. 230 231
Method 232

Participants 233
The data analyzed in this study was obtained from a sample of 131 French adolescents (48.9% 234 boys, 51.1% girls; mean age = 12.74, SD = 0.97): 41 from a Waldorf school, alternative 235 education; 90 from a traditional school. Each sample was recruited from schools in the 236 vicinities of Paris. 237
Authorizations were first sought from the headmaster and teachers and then the students' 238 parents. Only children whose parents had agreed to participate were included in the results of 239 this research. 240 241
Material 242
Creativity measure -Evaluation of Potential of Creativity (EPoC, Lubart, Besançon & 243
Barbot, 2011) 244
The authors considered creativity as a multifaceted, domain-specific construct, so instruments 245 to measure creativity may vary as a function of the domain-component aimed at being 246 measured. Moreover, it is possible to categorize the numerous micro-processes involve in 247 creative potential into two main sets, called divergent-exploratory processes, and convergent-248 integrative processes. According to this point of view, these tests battery measures two key 249 creative thinking-process clusters (divergent-exploratory and convergent-integrative) in 250 verbal-literary and graphic domains (with forthcoming extensions in other domains such as 251 social, scientific and musical domains, see Table 1 ). In the Divergent-Exploratory thinking 252 tasks for graphic domain (DG index), test-takers must generate as many drawings as possible 253 using a simple abstract shape (DG1 -Abstract Stimulus) or a familiar object (DG2 -Concrete Technique (CAT, Amabile, 1982) , rated by at least three independent and qualified judges 277 (that is, the creative productions are assessed with regard to a set of defined rubrics 1 , ranging 278 from "1-low creativity" to "7-high creativity"). Three raters (M age = 38.9; SD = 4.7) assessed 279 story creativity and drawing creativity. Judges were university professionals or PhD students 280 who work regularly in the field of creativity. The inter-rater reliability is good (α > . A second well-being measure was used: the 7 items Students' Life Satisfaction Scale 308 (Huebner, 1991) . This scale aims at assessing student general satisfaction (eg. My life is better 309 than most kids). Participants rated their satisfaction on a six-point Likert scale ranging from: 310 "Totally disagree" to "Totally agree". Internal consistency of the scale was satisfactory 311 (α=.83). 312 313
Procedure 314
Students were seen in three successive collective sessions, per class, and each session (around 315 45 minutes each) was separated by one week. The battery EPoC was administered in two 316 sessions, each of which included four tasks (DG1, DV1, IG1, IV1 in the first session, and 317 DG2, DV2, IG2, IV2 in the second session). During the last session, students completed 318 motivation and well-being questionnaires. 319 320
Data Analyses 321
For the following statistical analyses, missing data (less than 5%) were imputed in order to 322 complete the scale by using the SPSS (version 22) expectation-maximization procedure. This 323 procedure is considered as superior to other methods (Allison, 2002) such as removing 324 participants with missing data (list-wise deletion). 325 326
Results 327
Preliminary analyses 328
The results show that Waldorf students were slightly older (M=12.83, SD=0.66) than 329 traditional school students (M=12.24, SD=.60; t(129)=13.70, p<.001). We will therefore 330 control for age in further analyses. 331
In order to determine the number of factors to be extracted we used the SPSS procedure 332 developed by O'Connor (2000) using parallel analyses. These analyses are based on Monte 333
Carlo simulations which enable the number of factors which may be extracted from the set of 334 data to be determined while minimizing data loss and without enhancing random data. This 335 method consists of generating a hundred matrices of random numbers of similar size in terms 336 of participants and factors as the actual sample. The Eigenvalue of each factor extracted from 337 the matrices were used to calculate the mean and standard deviation of the distribution 338 randomly selected among the matrices identical to the set of data considered. The value 339 corresponding to the 95 th percentile was used as a threshold beneath which the factors are 340 considered as potentially randomly extracted (Cota, Longman, Holden, Fekken, & Xinaris, 341 1993; Turner, 1998). As shown in 
Self-determined motivations 366
The results show a significant difference between the three types of extrinsic regulations 367 (external, introjected and identified) and the type of educational method, as shown in Table 3 . 368
Students from the traditional educational system showed more extrinsic motivation than 369
Waldorf school students. However, no significant difference appeared for intrinsic motivation 370 scores As shown in Table 4 , significant correlations appear between the different types of 382 motivations and the creativity scores: negative correlations between extrinsic regulations and 383 integrative thinking scores, but the greater the degree of self-determination of the motivation 384 type the weaker the correlation: for the total sample, a negative correlation is observed for IT 385 and external regulation (r=-.27, p<.01), while the weakest negative correlation is between IT 386 and introjected regulation (r=-.22, p<.05) but no relation is observed with identified regulation 387 (r=-.14, ns). However, this effect of the type of extrinsic motivation is mainly observed for the 388 Waldorf students. For this subsample, the relationship between IT and the different types of 389 regulations ranges from a .50 correlation (p<.01) to a -.39 correlation (p<.05), while in the 390 traditional school subsample there was no significant correlation between these variables. In 391 the traditional school subsample, the significant correlations concern IT and amotivation 392 scores (r= -.29, p<.01), and DT and introjected regulation (r= -.33, p<.01). The correlational 393 patterns between motivation and creativity are thus different according to the educational 394 methods under study. 395 However, contrary to our expectations, our results did not show any relationship between 439 creativity and well-being, except for Waldorf school pupils with the opposite correlation to 440 that hypothesized: the more creative the pupils were, the less satisfied they were with their 441 current life. While only speculations can be proposed in the present case, we could 442 hypothesize that well-being measures may generally be completed with the intent to 443 communicate a good impression (social desirability). Therefore, the more the participant tries 444 to correspond to an awaited standard, the less creative they may be. The social desirability 445 bias could thus help us understand why greater creative performances in Waldorf studentswere correlated to lower levels of satisfaction with life. This bias is recurrently underlined in 447 various research fields. Almost half the studies reported in van de Mortel (2008) showed an 448 influence of social desirability on self-reported measures, and social desirability has been 449 highlighted as being potentially an even greater bias in positive psychology research (Osin,  450 2009), as such studies tackle desirable phenomena such as well-being and flourishing 451 (Seligman & Csikszentmihalyi, 2000) . 452
Hence, a first limitation of the present study is the absence of use of a social desirability scale. 453
A second important limitation concerns the fact that students were not randomly assigned to a 454 particular school setting. Therefore, it is not possible to determine whether the educational 
